As cytological aspirates from endoscopic-ultrasound-guided fine needle aspiration (EUS-FNA) has limited diagnostic sensitivity and are suboptimal for molecular profiling and morphological characterisation of certain neoplasms, a fine needle biopsy (FNB) with three-pronged (Franseen geometry) cutting edge has been developed to procure histology. In a randomised trial of 46 patients with pancreatic masses, procurement of histological core tissue as evidenced by total tissue and tumour areas was significantly higher for 22G FNB than FNA needle. Also, retention of tissue architecture and presence of desmoplastic fibrosis, which are critical for ancillary testing and molecular profiling, respectively, were significantly higher for FNB.
MESSAGE
As cytological aspirates from endoscopic-ultrasound-guided fine needle aspiration (EUS-FNA) has limited diagnostic sensitivity and are suboptimal for molecular profiling and morphological characterisation of certain neoplasms, a fine needle biopsy (FNB) with three-pronged (Franseen geometry) cutting edge has been developed to procure histology. In a randomised trial of 46 patients with pancreatic masses, procurement of histological core tissue as evidenced by total tissue and tumour areas was significantly higher for 22G FNB than FNA needle. Also, retention of tissue architecture and presence of desmoplastic fibrosis, which are critical for ancillary testing and molecular profiling, respectively, were significantly higher for FNB.
IN MORE DETAIL
Given the poor outcomes of traditional chemotherapy, there is increased focus on molecular profiling so that pancreatic cancer treatment can be personalised. Pancreatic tissue with architecture containing both tumour cells and desmoplastic stroma is pivotal for molecular analysis. Although EUS-FNA is diagnostically accurate, the cytological aspirate is suboptimal for DNA sequencing. [1] [2] [3] Therefore, clinical trials evaluating personalised treatment in pancreatic cancer prefer tissue procurement via percutaneous or surgical biopsies over EUS-FNA. 4 Recently, a three-plane symmetric needle with Franseen geometry has been developed for performing EUS-guided FNB. 5 The large crown-tip with three cutting edges and long insertion length were postulated to facilitate histological tissue procurement ( figure 1A ). We conducted a randomised trial comparing tissue acquisition between the 22-gauge (G) Franseen biopsy (Acquire, Boston Scientific) and 22G standard bevel FNA (Expect, Boston Scientific) (figure 1B) needles in patients undergoing EUS-guided sampling of pancreatic masses.
EUS-guided sampling was performed using both needle types, the 22G FNB and 22G FNA needles, with randomisation of the order in which the needles were used. After performing two dedicated passes for histological analysis by cell block using the randomised needle, two additional passes were made using the alternate needle. Main outcome was to compare median areas of total tissue and tumour, presence of desmoplastic fibrosis and retention of tissue architecture between the needle types. Secondary outcomes were to compare rates of diagnostic cell block and retention of tissue architecture. To limit subjectivity in interpretation, a specialised software (Nikon-NIS Elements Basic Research) was used for histological assessment to measure individual tissue components. Sample size was based on 90% power and type I error rate (α) of 0.05 to detect 1 mm 2 difference in mean procured core tissue area. Using SDs of 1.81 for FNB and 0.69 for FNA, based on a selection of previously obtained samples, 5 sample size was estimated at 41 patients. Recruitment was set at 46 to account for 10% drop-out.
Forty-six of 71 screened patients were recruited for participation in the study (figure 2). The final diagnosis was pancreatic cancer in 37, neuroendocrine tumour in 2, sarcoma in 1, small cell cancer in 1 and benign disease in 5 patients (online supplementary Cell blocks from all 41 FNB specimens were conducive for immunohistochemistry (IHC) testing (≥10 tumour cells/cell block section) compared with only 28 of 41 FNA specimens, 100% vs 68.3%, p<0.0001 (online supplementary table 2); specimens were not tested for IHC in five patients with benign disease. K-ras gene mutation testing was undertaken in FNB and FNA cell block specimens of five patients with pancreatic cancer (10 samples). Except for one FNB sample that contained extensive necrosis, G12D mutation was observed in two, G12A in one, G12V in three and wild-type and G12V mutations in three patients.
COMMENTS
The findings of our study prove that true histological samples can be obtained more reliably using the Franseen biopsy needle when compared with standard FNA needles. Although EUS-FNA is the technique of choice for tissue acquisition in pancreatic mass lesions, prior attempts at histological core tissue procurement were largely unsuccessful. Given the technical limitations with the use of Tru-cut biopsy needles and the lack of difference between the reverse bevel biopsy and standard FNA needles, a novel fork-tip needle (SharkCore, Medtronic) was recently developed to procure histology. In a retrospective study, the Endoscopy news fork-tip needle was found to yield significantly better cellularity, but specimen evaluation was both subjective and arbitrary based on a non-validated categorisation. 6 The Franseen geometry incorporates a three-plane symmetry in which the inclination and included angles are constant, thereby providing the most optimal needle design for tissue penetration and cutting. 7 This likely contributed to the superior performance of the new FNB needle.
In this study, in order to prove true histological tissue procurement, we used specialised imaging software to quantify individual tissue components. Our observations proved that the study hypothesis was correct: the Franseen biopsy needle yielded high-quality histology samples significantly more often than the standard FNA needle. Histological architecture was retained, and the total tissue and tumour yield from the FNB needles were 20 and 7 times greater, respectively, than that procured using FNA needles from the same lesion. Furthermore, desmoplastic fibrosis was seen in 85% of FNB samples compared with only 33% in the FNA cohort. Desmoplasia is an expected cellular reaction to a neoplastic process but is difficult to procure using standard bevel FNA needles as it requires 'coring' of the tissue. This is particularly relevant in clinical trials because patients with pancreatic cancer with activated stroma tend to have a poor prognosis and are less likely to benefit from neoadjuvant therapy. 8 9 Two of the 10 samples in this study tested positive for K-ras G12D mutation, which is an independent prognostic marker for advanced ductal adenocarcinoma with poor response to gemcitabine-based chemotherapeutic regimens. 10 How are the findings of this study relevant and why is it important? One, the ability to procure adequate volume of tissue using the Franseen biopsy needle enables the reliable performance of ancillary studies. Therefore, when a rare diagnosis is suspected or if the need for ancillary testing is anticipated, then EUS-guided tissue acquisition using an FNB needle can be specifically requested. Two, the diagnostic sensitivity of EUS is reliant on availability of a cytopathologist to render rapid onsite evaluation (ROSE). This limitation has confined the use of EUS to mostly major medical centres where ROSE is readily available. A common alternative technique is to prepare a cell block for offsite assessment. However, the diagnostic yield and accuracy of cell block using standard FNA needles is only 75%-80%. 11 12 This is because the aspirate is oftentimes limited in cellularity and lacks desmoplastic stroma with aborted glands, which are both histological hallmarks of malignancy. The Franseen biopsy needle by the virtue of its ability to procure large volume of tumour cells and stromal fibrosis yields a better histological sample that enables the pathologist to render a diagnosis of neoplasia with relative ease. This was obvious from the high rates of diagnostic adequacy (>95%) and accuracy (>90%) that was achieved for cell block using the Franseen biopsy needle.
There are a few limitations to this study. First, the performance of the Franseen needle in evaluating lesions other than pancreatic masses is unclear. Second, although molecular biomarkers may be prognostically useful, their application outside of clinical trials is limited. Therefore, not all pancreatic masses require FNB sampling. Its use must be based on treatment protocols, laboratory standards and most importantly after discussion with medical and surgical oncologists at a given institution.
In conclusion, the Franseen biopsy needle enables acquisition of true histological core tissue under EUS guidance more successfully Figure 3 Rapid onsite evaluation of a pancreatic head mass biopsied using the Franseen needle reveals a cellular specimen comprising malignant cells, fibrosis and benign reactive ductal epithelium (A; Diff-Quik staining, 200×). The corresponding aspirate from a standard FNA needle reveals scattered malignant cells and with minimal fibrosis (B; Diff-Quik staining, 100×). H&E staining of pancreatic adenocarcinoma (100×) procured with the Franseen needle. Cores of exuberant dense desmoplastic fibrosis are seen entrapping malignant ductal epithelium and scattered benign residual acini on sections from the cell block (C). The corresponding image of a specimen from an FNA needle reveals minimal tumour cells and lack of any desmoplastic fibrosis (D). Digital image analysis reveals dense desmoplastic fibrosis (highlighted yellow) surrounding malignant (highlighted blue) ductal groups and foci of residual benign acini (E). The corresponding image of a specimen from an FNA needle reveals fewer tumour cells, lack of any significant architecture and a minute fragment of fibrosis (F). FNA, fine needle aspiration.
than the standard FNA needle. This development is likely to further advance the role of EUS in the oncological management of patients.
